. Considering electrolyte residuals, the Mg contribution from the electrolyte has been excluded based on the B concentration in each sample. Since MoO 3 residues also contribute to the Mo content, the Mo 6+ contribution was excluded based on the fitting peak area. In addition, the Mg:Mo:S ratios only reflect the element components in the very surface part (~4-6 nm in depth). The large Mg/Mo ratio of the surface could be attributed to the limited Mg 2+ mobility but much faster electrons transfer of the host. For comparison, the Mo:S:Mg ratio for the pristine sample is also determined which is 1:2.01:0. Fig. 4c (30th discharged state, reacted region), and b area 1 in Fig. 4d (30th charged state) . Detailed discussion in Supplementary Note 2.
30 th discharged (Fig. 4e, area 2 
